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(54) DITHIOL DERIVATIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new compound useful as a medicine, especially as a 
histon-deacetylating enzyme(HDAC) inhibitor. 

SOLUTION: This dithiol derivative or its pharmaceuticaily permissible salts has the HDAC- 
inhibiting activity and also a cytotoxcic activity in human cancer cells, and therefore it is useful 
as a treating agent for diseases or illnesses associated with the acetylation of histon, especially 
as an antitumor agent 
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So ) 

[0001] 
[0002] 

AI*zi7h:Xh> (tXh>H2A, H2B. H3, HA^tl^ti 
2»^'ro;&xf>fiE*8fi(*) i:DNAi:}&<«#ftt^fcfl|jt(* 

S c i: ^ bit V- AliS^RlcS y H^tifcfRSg-CS 
atri^S {Wolffe,A.P. et al Cell 84, 817-819. 19 

96) o ^^mxmBT<D&^j^m^&z^tzi^\z\t^(Dm 

ig$S?(tfcttg8(cLr. «^^^:te¥®^=•*<DNAlc^^M■C? 

«ici£:^7!)<e c o r i> Siie^^j^o t X h >i*T-fe5^ 
jMba)e]S3&<iSt^i:t^oyi<fc3ic. tx h>a)r-b^;u 

<bi:(£¥ait<ba)i83f ttAauilcfc y attiri^fc (Hebb 
es.T.R. et al EMBO J. 7. 1395-1402, 1988. Grunstei 



CH=CHCH 2GH2$-R< 



n.M.et al Nature 389, 349-352, 1997) o >t^U;l-V 

- A t X h >a) V >SS;5<7-fe^Mb tstiitt 

¥A<jEcyA?>-r<3ti:-5i:#x.e>Hrt^S (Hong,L.et al 

J.BIoLChem. 268. 305-314, 1993) » 

[0 0 0 3] tx hXDT'-tr^'JHblitX h>Tir^;i/ 
itUM (tx h>7-tr5'Jbh7>x:7x7— tf (Histone 

Acetyl transferase): HAT) t tx h>SttTir^MbB 
M (tX h>7^T-tr^^— If (Histone Deacetylase) : H 
DAC) i:a)/^^>XlCcfcor*lffll^F^^rl^SC<l:;!)<ftl^> 
tlXn^Js ia^. IK oA^ODHATMtf ic HDAC*<|H]SSti 
^<D(E¥iHffllcfcltS«3ltt36<a^*ttri^S (Ogryzk 
o,V.V. eta! Cell 87, 953-959. 1996. Brown, C.E. et 

al Trends Biochem.Sci. 25(1), IS-ig,- 2000. Groz In 
ger^aiW. etr.al Proc. Natl. Acad. Sci. USA 96, 4868-:487 
3, 1999) p 

[0 0 0 4] -Ijx. mf&mmw^±. wm^Wkmmom 

SartlciST-tz^JMbtXh>*SS*1i-. HDACBiSftffl 
^^-rSZ lb A<Jtfl«rcfc y *Pe)4xTl>fc (Counsens. L S. e 
t al J.BIol.Chem. 254. 1716-1723. 1979) « ^fc. « 

*iaftai*!iaa)hy =ix^if^>A (tsa) itmi&m^o 

»ftSSSi**L (Yoshida.M. et al Cancer Res 
47. 3688-3691, 1987. Yoshida,M. et al Exp. Cell Re 
s 177. 122-131, 1988) . * fcT^K h- vX^SS^-f* 
C^;&«StB*ttfco TSAIiJifflBaWl::ST-tr^Mbt:X h 
»»«8LfcH0AC$ffll^fc«ll**>?)TSA 
* ?tj:HDAC8iSS«J fc S C <b ^ ^> t o fc (Yosh 
ida.M. et al J.BIoLChem. 265, 17174-17179, 199 

0) O 

[0 0 0 5] ^<Dm^omsM\z'ol^xtm^tm^xl^ 
-So «s^i$3ftiwsiS)-c?fcSh7?t<+v>(TPX)ii«aii}aii 

Ji*ttl®IL. v-sis}^MIc«l«ffl8aa)»^fig£iE«<b-r^f^ 
fflA<a^E>^^■CL^fc*< (Itazakl.H. et al J.antiblotics 
43(12). 1524-1534,1990) . ftlcHDACffiSSllTffcSC 
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ti&<Me>A^i:<Jofc (Kijima.lll. et al J.Biol. Chem. 2 
68. 22429-22435, 1993) , iomWHi Alto's! m.tf3V 

*<6c:tA^f>cfl)TPX^^^^^:^p-■:?<!: urctK-JS^ 
•f'St ^HDAC(7)•>P--:^•yt«^$*^Tt^S (Taunto 
n,J. et al Science 272 408-411. 1996) , i<Dm. De 
pudec i n (Kwon. H. J. et a I Proc. Nat I . Acad. Sol . USA 95. 

3356-3361, 1998) . :7i-JH&ffi (War re 1 1, R. P. Jr. 
et al J.Natl. Cancer Inst. 90(21), 1621-1625. 199 
8) . FR-901228 (NakaJima.H.et al Exp. Gel I Res. 24 
1, 126-133,1998) , IIS-27-275 (SaitcA. et al Proc. 

Natl. Acad. Sci. USA 96, 4592-4597. 1999) UHO) 

[0 0 0 6] HDAC|l»«9li. (ORSfflffif^Jt. J&W^iSim 

7L(m§k&, iB^ftl^Sl, S.^m (Oarkln-Rattray, 
S.J. et a I Proc. Nat I. Acad. Sci. USA 93, 13143-13147, 

1996) uaoT^m-^mm. s^i^ite^-jsaicfcit 

5'<<7^-aeA<Djai*<b (Dion, LD. et al Virology 
231, 201-209, 1997) . m^.SiB=f-<omm,jim (Chen, 
W.Y. et al Proc. Nat I. Acad. Sci. USA 94, 5798-5803, 1 

997) tj:m^U(&mi,u^!i>itixtii'). ^mtummt 
^^■6ctft<M#^^^■ct^-6. ifl»iroHDACias«l<OL^<o 

H 



Sis, *rtKifiHf>S14^(:iffl)S(-««**tfc|6 

[0007] 

thi^^s mizmfSit>mf&mm^mBa^i)i^ t < i^^ 
mmt Lx^mutmit^^omm^svibtitox 

[0008] 

IMSItRi; T G F - ^ »ff *«HJi^x:^i"< ^ 

5^hMb&ia^m«L. 5felc!t#itaJBi$fiofc (PCT/JPOO 
/00110) . Ht-c:tic>©'lb^!|^iO)Sfa't*SI3H*$&fi)t 

tif=HDAC|l$ffffl$«L. $f=t: h«5fil8ai=jtt-t-«g» 
[0 0 0 9] ipi&. :«:«IBI*. TIB-»3C (I) "Pni* 

istioSi. mmz^mt^^i^tSis&^tLx-^^ti> 

[ft 2] 




(S*. Rlli-f v:^pejl/», sec-t^^JUS^fcli-f 
y-^^JUfi*. R2&t;R3|*, ^-SLltmUoX, ** 

S»S$«Lrt^rt,.feo)^^b7kmsxl*sc-c 

o- (a«is$*L-cortj:t^gtft**s). sstt-r 
[0 0 10] KIT. :^mm^mizmmizme^t?>o frie 

-llftiC (I) ICMLT. SS^S$^Lrt^TtJ:t^gHb 
TK^SirLTI*. ff!l>ll*«iafiteeHb*^, v^7P7)U+ 
7'j-;U. T^Jl'4rJU»tf*<St«fbH. Sillftfflll^ft 
^m&tLXits »*L<(*lSffigL<li5>tttt<OC1-8 
T)V^)l'. C2-87JU^-JUSL< I*C2-8T;u+-^USA< 
^t(fe,ti. «fciJ»*L<l*C6KlT. !EI=»*L<l*C4Ja 
T©SiKrl9lS«b7K*Sl?*y, !|*I=»*L<I*, 



0 (I) 



CH=CHCH iCHtS-«< 



mmmt^mitn(.m&<DUWi&t Lx^^m^mm&x 

fc*i«i»lc«i||B(*«tt^A<, »*L<(*. /\py> (F. 

CI, Br. I) . -hP. vT^*. ®S4**irt^rt 

i:t^75yS (y?^)Ur5>'. x.=f-)UTZy. 
7 5 /St?) /)<^lfC>*l'5. i/^7P7)l/^;U»tLr 
I*. C3-8(Dv^a7JU+JUA<»*LL^ 7'j-^USi:L 
rii. »*U<ltC14iaT<D7'J-JUt?fcy. 
L<(t7i-;UgL<l*-t7?^JUST?fc-S. 77JU+VU 
SirLrii, -C1-47^U^)U-7i-iUA<»*L<, <fc 
y»*U<l*'<>v^USL<l*7i:N^Jl/ST?feS. C 



(4) 
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(F. C I . B r. I ) . ^hO. 'yTJ. M^itlX 
[0011] *fllB©i?5^:*--JUSI3Jtt:©SHI^Wlcif 

:!-iU^5^ if ©«»it7 5/ IS t 

tfSCi:*<-e#i)„ *fc. *«IBfl^b^!|ai*^S=;@im^ 

[0 0 12] (^IIMIb^tKDSJt^Ji) *l6Bfl<DiJ^ 
iL-K'E-^xB (Pseudomonas) I^B'T'&fit^^KO^S 

Tr;HbiKt^l*7i'VMbSJiElcMLr. ^+-;i/S©5|iS» 
[0.0 1 3] vX;U7-f K©jSicS(Bi:Lri*, ^x. 

^JSTK^SIb^ita i: IS^1b^^$Sl£-r S C t ic J; o 
r, iii)«Sft+h'JOA, SS^b^y-^A. «Hb7K«i:JS 
Jl^^b^iaSRlCf •5Ci:(cJ:oT, iv) hi^ 

i?5^:l-Hx-f h-jH?a)5^:f-;uSi:l5J|eHb^ 
!|»$JEJi6$-ti-*^tl=J:oT, SEIM*. v) hU^i-iU 

h'j:?5^;u/t^;?.7^'>Sf<7)'j><b^!tai:II 

«*^b^ia$SlC^F-t*i. - 1 ic J: o-C?77 C t 

a>sicsi6«)S&i*i*. *f§M<b^!ta<o-ais^-^7^7 h 
>^ig7cL^jt>esait?iii:is^$ti«.'<#i?fci>. win 

^#Sliaib*^S. xh^tKa^^V. v:<-4F-9->, 

□ /t^;ui»^lro/^py>M^b7K^3i, vy^jux^u?h4r*> 
K, N.N-v>5^Jl/tvVUAT5 K0te. >^>'-iU. x^ 



[0 0 14] ±IBC0S7cS(E;|CJ:oT#btlfcv^^- 
/Ub^!|a(0TJU^JHbfci>tM*7 vJHbli, ftr'il^J: y 
ff5ci:A<1?#. C!l^tfa*1b^^« rilKlb^aiJSj 
^^'J->(Greene)Ri;';?'W(WUts)S. rprot 
ective Groups in OrganicSynthesisj ^2t&lztSSit 

^SFiHbl*. hyx^jU75>, KK*'JOA, 

^^^biJ-hy^jAJtcHro^SSST, aOib^'f'jUs H 
Ib'O i?;us?a)7 ;u+;Mblsll$ SfE $ ■& S ^ 1 1= <fc 
y. ^fc. T->JHbl*. e/^;uK«i7k!|5!i'Sif 
(DK«i*4!>t t < liffiSffttT-e/NoyMbTi/JUt JR 

(£;$-t!-SCi:lzJ:yfT3Ci:*<-C#-i.o SfSI*. N,N-v 

<D<fe<D«|jtSll» t S(5 L jEJ ^^effl■P®giSS * tl S '< t 

[0 0 15] (.mnit^'^0^^l5m) :^nWit^^(D 

Isi^izmcxfiibti^o *:«B^<b^«ia))1^1b^«!i<oSi 

B L a»<b^1Sia)4SS6* SaftlSiT? ft*tlit^•r^^ 

tfflt^'Sci:A<-et'5. Z0),iiot^.Wi±<^tLX^t. m 

Kit. -mmt^ikmmBmxmm * tifc±«<fc- y ^i-si 

XX tf— (Pseudomonas sp.)Q7 1 57 6t* (XJHifl? 

l^i^X^lHWSeBf WERM BP-6944#) 

(f^.ctA<-c^So *ffl<*0»^W14«i(*4#ifailll (PC 

T/JPOO/00110) iztzmom^JX^ho 
[0 0 16] «SlcfflL^e,^l«l&16i: LTI*, i^i- 
K^-fX xxe- Q7 1 57 6<*A<fl)fflf 

I — X. -f/i/l — D-T>-h-;U, D-*f7 

•t?®, x:^rxhy>. -yy-tyv, ffii^ia^A^^if 

5. SM3ii:LT(*C^x:^x. '<:^hX •9';Ut->5- 

y*-, HSx+X. ffi1b7>=ExOA. fiS 

Kr>*xH7A, {gKT>^xOA, lSK-tfl)te<D^ 



(5) 
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(2.Slc(E;cr/f^;l-->. >>Xx-<>, 5^;t- 

[0 0 17] Jg«lfefti:tTi*»SiW*#T-eJS§|-#-4 

<OA<-«W(-*fi)t?, JgSSSli3~3 2ic (±KiS 
^M1tSroiBe#RB) (D«SH. jf?*l,<l*20~25°C 
#ifi-eff*Ptl€.. ^ite©pHI*$5l5~9. »*L<l*<lt| 

5~7. 5<onEeunB-r«^i9«i«!6<tt&tt-&. 

ffi«1~7BSa. Jff*U<l*2~4HSS-ea5 

^-<hXAD-2. y-f -\'-f:i-:^HP-2 0. ^f-f-\''f 
:i->CHP-20. 3l(*^'^-l'A'-<;*->SP-9 0 0(D<fc 

-;u, 7-11 h-h';;uxi*'i7PP;l^jui»i?<D^«®i«$ 
j8E$fflt>r^ib^«!i$«tb ca)^$a)««l»e{ 
.-e±(fCLx < c: i: (c<fe y . K4b^!feifl)^**iStt;^©,fc 

aaiaftf p-7h^^^7<- (hrlo ^©^gsict 

y, *e>l=ttttlciJJII««-r-5Ci:A<T»#S, T 

GF-^»ftfflS|©)l«^b^tl<DttM$Jg«itLT. ii 

WoD^assit^b^iaroSjiicffl t X & fsi- <*: o r . 

[00 18] 

[%ma>^m] -tt^ (I) l=^$ti'&:^flW1b^« 

fct hffi«ffl8ai-s*-r-i.«fflBaiiJi«i®istt£*-rctA<ii 



iSfSSl*<^if e>ti-6, !t#lc*S§?fl<b^!|5)l*fi» 
tSt h«SBI!&l=Sfr5«IBIiaiiJi«l«iJS14SW-r*-i:!!>^ 

Hic, *llWib^«al*®e^5&Si=fci+S 

[0 0 19] *SIW^b^!|«!i©*fflttl*JaT©Kttlc * y 

Kllffil 1 : HDAC|l«Ktt 

(1) [3H] 7-fe5^;Ut7.h><7)iaS 
k haifll^il8gK562i^8g (1.3x10911) $2^iB|10niM»^ 

f h';oA#«ET-e [3h] -»m.i-t-')'y^ m-it^ 

HAftsCiStt: NET-003H) «Slt. $S^<O^SI (Yosh 
ida.M. et al J.Biol.Chem 265, 17174-17179, 1990) 

iHL. :?5-y K7;J— K*T?Sea^aSfTofc (7 ng 

/ml) , 

[0 0 2 0] (2) HDAC«)ai«-«S 
K562i!a^J:ym(iLf=:^£$GB^0:>^% (Yoshida.M. e 
t al J.Biol.Chefli 265, 17174-17179, 1990) icdtoT 
ttaiL. •€-(»tttli;"a*0 Sepharose F^^A (^tJUV 
v7tt: 17-0510-01) SffllV 0-0.5M©NaCI©jl*4DE 
|cJ;yHDAC<OSiliJ-a!S$fTofc. -tW^, HDA»«ift [1 
SmUiy A (pH7.5) » 5%yy-tza-;k 0.2inll 

EDTA] -e2«f $fiof=o - - - 
(3). HDACRiSStttoaj^ : .. - ,- . - 

(1) -eiilFLfc [3H] 7t^iUtXh>«HDAlIirja 
-C280/ig/inllC#|RLCtl*25// It. (2) T-SSi ■ S 
«f LfcHDACli»25A/ 1 1 ^;1^L^;SI^TMIBlJ5(5*-ti- 
fcft, 1M^K$50/i/IS*DL,TSIi5^(?ih$-ti-. Sbic 
mtxT-^wsoo/i I iisafLmis • SiO^frt^ ftitx^ju 
14001/ l$v>^U— /^'f 7;UCS1SL. 5 idKDv 
>5^U-5'-$a*DLTiaJitfc [3H] »8S®ffl:Sf3tt 
*att:-»^U— >a>*'!7>a'-l=rail3eLfc. SS 
te^ir^ig^-rSfKc^ftDMSOt?;^^ • iSfr«?LfcS?!|a 

«l (1) li3»«:HDACfflSS1$$^Lt=. 

[0021] B6s«i2 : k h«aflai=»-r-&«i8&iiJifli 

96^xXh-^lx— h«lc. 6x104<l/nillzia»Lf=t h 
^HfiWIDr«8a. 4xl04@/nill=nS!ILt=l: hlM^fflia 
n!|;^NCI-H358«fflBa. 1xl05lix^nil(cieiS(L^=b hfLtSMD 
A-MB-231$B8a. 4x 104l§/inllc|@SiLt= t hKSA-498 
5x104e/in||=aS}Lt:t hgjfiL^K-562fllRa. 1 
x104li/inl|=S9S!L/=t hBall^73-MGfiB88. ^ItA 
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X 104<i/inllciHaLfc t hl5«5MIA-PaCa-2aBSa$C02-< 

SiB^<o:^^mm<Dmmm^ (Dit-^^ (d ^ioo um 
it, co2-r>+iL/<-^-tfr-37''c-e$f,ic72^iy]eg 

1 Oit^<l^ ( 1 ) liWiDrlBiaa. NCI-H358i!iRg. MDA- 
MB-231I»I^. A-498|9ga, K-562fll8a. U373-MG«B8a3(IM 

IA-PaCa-2ffi8aic»L, B.tf*iiamm^n9i^fti^{. 

[0 0 2 2] KlTlw*f6BJ^b^!|a$«Ja!l«»i:Lr^t? 

1 Hwft^ai*. {*«s«sfc y 1 A^ p. 1 o o o 

Omg/m2, »*L<I*1 0-5 0 0 Omg/m2A<Ji 
S-e^y. Ctt^1[al•T?fc5t^l*271lS4|Hll-»l+Tfi 

SSSfcyf&O. 1 A^C>1 OOOmg/m235<iSaT?> 

So 

[0 0 2 3] l^%m:^i^hmolSL4-(iitzit><lim^1Ami 

*1»*< '>JEE<i:t-o©:FS1t'B:ft«?*l. fflxlift 
p-x. ffilJSS-b^uP-;^. 'Kye^juep 
So «§^!H)ii. fK^lcfl^oT. qFStt«:«IRMia^(0% 

J:t^o tt9]XI*ASiJI*(&SI=J:yi^3«. -tf^^^V. t 
KP+i/:^Pbf;n»;i.p-x, t KP#'>:^Pbfji.>5' 
;ni;up-A7^i u- h'SifroffiS^fcttSjSttfcSL^ 

i«*J. Si®*]. vP>;/m I'J+vJUSiJIfS^*. - 

[0 0 2 4] i^jsal&^a)t:tf><o;-£itffi^Lri^. iie 



»tMffi^B;KAi;±}!l(«7K;!i<d$tiS. »;K»1t<D» 

jftSiJ. MSi]<7)*«SiJi:LTl*. eyitif::''Pt°L/>^'j 

ViU'<-h8 0 t|A<ftSo C<DJ:5ftfflia«l 

I*. t!^\zmmm. i»is«i. as»i. inb»j. 5^di 

[0 0 2 5] *SIB^1b^1^ffl?&^tt*m^li^lC(t. pT 

s«iciSffl-c^s'^a©*5S. «i^«s^®sit»j (;Ky^ 
u>wb t -7 ja. y 1/ :/ v^u 

:l-+v:^ptfu>yyzi-jus. i/aSSiteKxxx^u 
sstfli-rs*^. i6!Kjtiir»^b««j!ixiia»^- 

(/N^- KP^v::'PtfJU;'^JHz;i/P-X (HPM 

c) . ;Ky e-^i/tpy K> (pvp) . /Kyx^^u^ 

yya-;i. (PEG) *il/'-H+vJ' 
^jn^;Hz;i/P— X. (CMEC) . /W KP^i/^P 
e^U^^Jlz-trJl/P— X7^U-K (HPMCP) , 
7^'yjuK>5^^l'->^7^7y^l/»ftS^» (^-f 
HL. S, : P-A • 7> K • /N-XttS) 

(f p>tiSo si-je^iiu.*;y. 5rj§it(Dmtc-ts:e5i. -9- 
-c p €'*XrKy:>-9f.$Bt>ras^b^#i£jga* -tts. 
»aE«tasffltf#s. ?r»<b(o#stt. sMi:ys»«!i 

IJ. Pm^y>. EI?i?V-+JH 5 7-1 5 9 (1 9 

8 3) ai; rg^tyy^^No. i. i^^MWffl 

*6J . V7h-9--<X>Xtt. 78-82] 

(1 9 8 8) #fiB] . 
[0 0 2 6] 

[Utile]] lilT. gltlS^I=T:f:feW^b^«ia}A(4:A(]3&:SSl 
31^54$, *f=. ##ff!ll3rliil4^b&1«3fl)Sijt:&^$» 
«ffllwittWrSA<. *«MI*Ctie>lw|8!£*tiSt(D-ei* 

^;uzi-xi0g. ;Kxhx^-^2 0g, /Ky^^K 
>5g, BSx+X5g, KK*^l'V'!7A4 g. S5S* 
iL^^t^lfe (pH7. 0) lOOniL^. 5 O OnlS 

<D=ft:77xmc»aEL. 1 2o°c-c?2o»iaataL 

fco h3g3^^1felcS< ^«$1ifc->i- K^:hx 
Xxe-Q7 1 57 6»$S#Blo-Cft«L. 2 8 

2ooii]4E/^(o£#'C3B(a£a^SL. a^s 

jftirLfco jRlc^^y-bP-JU3 0 g. ^>\,zi-7.-\ g. 



(7) 
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mf&iH (NKL54 3 0) 0. 5g. IIS;Kl L$ 
^t?i&16 (pH7. O) * 1 00nl1*O5 0 0inL#<D = 
nyv7,3iZi^m.L. 1 2 0°C7;2 0iJ'(ffl«SLfco C 
rol&lfilc|iilBfflSS«$2inL-roft«t. 2 8°C. 2 0 

[0 0 2 7] C0DJ;7l=L-ClgSLfcSSja2. 5 Lie 
•^t^Ts 6 0 O 0 r p m-e 1 OiJ^ffflaibiJ'JiSffofco 

!fe^vU*y^U*7A^7av f-9'^:7-f- (30 i.d. x2 
00 ram) icWL. {paat^jUJ^-j^^y—ii^ (2 0: 
1) ^7Da7h)UA->t4i/-)U (5:1)1? 

»liiL. S1tli»*atiSLfco -Alz, •fe7Tx-:;^xLH 
-20*7A<'OV 1-5^7 7 (20 i d. x500 ram) ir^ 
L, ^pp;|v;uA->4f>'-JU (1:1) -eyjuiSii^ 
ffofc, gttil»*ai*ii», CPC (centrifugal part 
it Ion chromatography) ic^L. □ P/fx^l/A— .j* ^» / 
-iU-7K (5:6:4) (Ojgj«^l=-C±^ii$fflt^T^ 

^9/ -Mzm» U . -b > V JL -i^^aS PE6AS I L CD 
Sii'pA (20 i.d. x250 mm) $fflL^, 3 5%Tth-h 
UJUTKjeiaicriffiffiHP LC (aEjilOmL/^) SfTo 
fc. 'tb^lSAttl O. 8»iC. ■|b*«JBI*1 

5. 4 5>ice— :7A<s«)t>4x. ^-H^^+Koe— 57$i>ia 

f §Ci:l=J:yib^!|aA&t;Ba)fifet»5l5*«-1 Omg 

#f=o 

[0 0 2 8] #^0)2 

y;uzi-xio g. -tKx hx^-T20 i; tK'J '<:^ h>5 

g. »SX+X5.g. M«*VUt":7A4.g. liS*l- L$^. 



t-JSiS(pH7. 0)^100 mL-r-^500 mL#fl)'l*$Hft:77X 
□ lr»aL. 120^-e20iMB»«Lfc. 'i*"-/ h«95lS 
ifel-a<4»*-t±fcviL-K*-^-:^ XX tf- 071576 
«*g#ISor^aL. 28°^ 200I5H£/»fl)^fe«^t?3B 
laSaiSSLfc. I^Jgife400 mL$2 L§<D=ft7'5X3 

$lilL. 28°C, 2ooiHi(E/»<D*ft-e3aiyi«a«g 

-JU30 g, ^^'J^ZfhyB g, P^x:*-X5 gftt^ffi-lt-^-h 

g$#t;J$ife(pH7.0)$. 18 L-r-D30 Lgtv-V- 
7t-> V^-3SIZ»,^L. 120iCTJ20»iaiSiaLfco 
C©«i6lcfFlB«SSjS^360 nl-roftau> 24''C. 15 

icr t i^SI L fc JSSiaSO L ^ HP-20 L fc * 7 
AIC#tL. 20%T42 h>7K5SsS. 40%^ y -JU*fS 
ja-Cjft^^. 80%T-bh>*jSaE-e»tiJLfc. »ai®» 
$28»Lri#c>*ifc*»jai=otNT^/DP*;uA. »tt 
x^jiz-ettlis^mv 'S'tttiJiaSji^LrjSJSft. v'J 

*y;U$3t«Lfc*7AlcttLfc. ^7PP7t^;UA->^l 
y-iK50:1). (20:1), (10:1)t?»ffiL> ^oaHs 

jui»-y5iy-jK20 : Dfccki; (10:1) 5§miii»0- 

S5$!l^Lrj8iffi«, x^>'-;Uc?&fi?LTIIjSa^ff 

776 mg*»fc. »«>*lfcttSRI=our. OOS-HPLC*^^ 
(cosmosil AR-II 20 i.d. x250 m)\z^^it^il^cmtii 
il»a)»IS$mv 'lb^!iacioefet»5Si:LT20 mg$ 
#fc. ±IBfl!>##«-Clib4lfcfc^«!IA. BRt;c<Dft 

[O0 2 9] ' ^ " ' 

Ut3i - . . - .... ........ 
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135-1 38*0 


132-1 35*0 






-63.6' (c0.14.lleOH) 


-58.6' (cO.11. MeOH) 


-60.0' (cO.IO. VeGH) 




CigH„NtO|S| 


CfiHjiN|0,S, 


ChHjiNjOjSi 


lS5MifigFAB 

Found 
Calcd 


474.1735 (y+H)' 
474.1733 


488.1865 (M+H)* 
488. 1889 


488.1889 (IH-H)' 
488.1889 


A„.«""niii (e) 


End absorption 


End absorption 


End absorption 


v,„ cr' 


(KBrjfc) 
3400, 3350. 1720, 
1660, 1S20, 1260, 
MO 


mm) 

3400, 3350, 1720, 
1660, 1S20, 1260, 
980 


3400. 3320, 1730. 
1660. 15S0. 1280, 
980 



[0 0 3 0] mmm i 

ib^JfeA 20 mgfcJ;t;h'j:7x-;U7|^X7^'>12 mg$ 
4.5 inia)y^y-JUc»«a. 0.5 ml(D7K**D^. 

9y-Mz^»L. ODS-HPLC:^^A (YMC Pro Ci8 20 

?H 



i.d. >^250 mm. 40%7-fe h- h U ^UtKj'S'SIO ml/min-C® 
Mb 4] 




fl:^ (1) 



6S2i: Ur) 

Found : 476,1892 (M+ti) + 
Calcd : 476.1889 



*^|R1RX^^ h^i* i^max cm-1 : 3300, 2560, 17 
30. 1660. 1540, 1260.970 

[003 1] 
[S2] 
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fl:^(i)<0'HfeJ:tf"CNMRfcq6'>7htt (g»gp»jPA«|i) 



Ma 

JNO, 


Oc 




1 


173.0 




2 


S0.3 


4.41 (qui, J =6.7 Hz) 


3 


1&3 


1.45(4 J = 7.0 Hz) 


NH 




634 (4/ = 6.7 He) 


1* 


170.7 




2V 




4.27 (m) 


3' 


2S.1 


2.86 (m), 3.45 (m) 


NH 




754 (d, J = 6.4 Hz) 


SH 




1.S3 (ddi J = 7.6^ 111.1 HZ; 


1" 


172.0 




2" 


37.4 


2.51(111) 


3" 


68.0 


4.47 (m) 


4" 


61.0 


3.32 (m) 


5" 


29.1 


2.05(01) 


6" 


20.4 


1.00 (m) 


r 


19.4 


0.95(d,/=6.7H2) 


NH 




7.2S(d,J = 7.3Hz) 


OH 




3.46 (d»J = 8.805) 


r 


170.1 




2"" 


41.3 


2.58 (m) 


S" 


71.2 


5.66 (m) 


4« 


128.8 


553 (dd,7 = 6.7,15.2 Hz) 


5" 


132.5 


5.79 (dt,/ = 7.0» 15.2 Ha:) 




36.2 


236 (q, 7 = 7.0%) 


T 


23.8 


2.60 (m) 


SH 




1.40 (nJ = 7.7 lb) 



«4>*^(llo.)ttlltlE«!Hk^i«iaiAitiOKftJii?«>ttB«^-r. 



[0032]|||fie!2 t h-h"jjU*?SjaiO ml/min-eiSaJ) lcr»IS$ff 

miM'Sm 1 -eSblifc^b^ia ( 1 ) 20 Bg^ifift:/^ l\ TS-e^Sttidb^tl (2) 4.8 ing*?#f=o 

U>(=»«L, Jll*»»40 liil*llDjL-S«lS}*Lfc; [0 0 3 3] 

ODS-HPLC*^^ .iVlllC ProCia 2Q i d. x250 iraD..40%7 ... ... . . - • - •. - 




ft^ (2) 



<!|aS<b!¥:WtSEtt> 

B»»«FAB V X X '^^Z h 7 i» AC24H37N3O 
8S2i: Lr) 

Found : 560. 2097 (M+H) + 
Calcd : 560.2101 
[0 0 3 4] ||tS«l|3 

■r-5ct{cj:-3r, TS-e^^ttSib&ia (3) eL< 

I* (4) 

[<b6] 



(11) 




it^ (3) R" = 5ec-:/?;us 

(4) R' = w v:r^;u» 



[0 0 3 5] mwsi^ 

^b^^ (3) SL<(i (4) niters 2 <tl5lfillc«ia 
■rSCi:(-J:-D-C. T3E-e*$*i5<fc^!|a (5) SL< 
(* (6) $»-SCi:A<-Ct-g). 
[ft 7] 




^ig200 1-3 5 46 94 




[0 0 3 6] *fc. TSlCft^«it3C$l§t5-rS1b^ia 

[0037] 
[«3] 



(5) 

(6) 



R' = W'Vy^JP* 



(12) 
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> /? QWHCH ,CH,S-R« 





R' 






(7) 








(8) 








<9) 








(1 0) 








(1 1) 








(1 2) 






tAP-r;u 



(51) Int. CI. 7 
CI 2 N 9/99 



(72)56W# €118 
(72)3ilW# #B * 
(72)|IW# ^ jBtii 

^^^^ 

(72)%W« fflif 



F I 

C 1 2 N 9/99 



f-73-K (##) 



(72)IIW# «l# fl^ 

3CitllR-:)< i£m«i««<£21 iU;tn«ll«li 

F^-A(##) 4C056 AA10 ABIO AGIO AD01 AEIO 
FA03 FA12 FB04 FB05 
VXm AA01 AA03 BC76 MAOl IIA04 

NA14 ZB26 ZC20 
4H045 AA10 AA30 BA11 BA3I BA33 
CAll DA55 EA28 FAS2 GA22 
HA02 
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